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(54) Cyclon type dust collector 

(57) A cyclon type dust collector comprising a raw 
air intake aperture or duct (30a)(43)(55), an air separat- 
ing chamber (30)(40)(50) including a cylinder 
(30b)(40a)(50a) of upper part and a reversed circular 
cone (30c) (40b)(50b) of lower part, inner and outer 
clean air exhaust ducts (31) (32),(51) (52), the bottom of 
the air exhaust ducts (31 )(41)(51) being closed, the bot- 
tom of the reversed circular cone (30c)(40b)(50b) being 
opened, the exhaust ducts (31)(41)(51) coaxially dis- 
posed passing through the air separating chamber 
(30)(40)(50), the surface of the exhaust ducts being pro- 
vided with many small holes or mesh 
(31c)(32b),(51e)(52b), small balls(33)(53) or the like 
being filled between the inner and outer clean air 
exhaust ducts (31)(32),(51)(52), a cylindrical air dividing 
chamber (42)(54) connceted to the upper wall 
(40d)(50d) of the aperture (40e)(50e) of the air separat- 
ing chamber (40)(50) coaxially disposed with the air 
separating chamber (40) (50), a plate (44b* ) (56a) 
located surrounding the air exhaust duct (41)(51) and 
underneath an upper wall (40d)(50d) of the air separat- 
ing chamber (40)(50) with a predetermined distance, 
and a spiral airflow adjustment and acceleration mech- 
anism (44) (56) to adjust and accelerate the airflow 
coming through the aperture, the clean air exhaust duct 
(41)(51) and the spiral airflow adjustment and accelera- 
tion mechanism (44)(56) being combined to improve 
efficiency of dust collecting function is offered. 
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Description 

BACKGROUND O F THE INVENTION 

Field of the Invention 5 

The present invention relates to an improved cyclon 
type dust collector without providing any rotation mech- 
anism. The dust collector splashes dust existing in intro- 
duced raw air to inner surface of a cylindrical air 
separating chamber by means of a centrifugal force 
generated by spiral airflow. Air remained in the center of 
the air separating chamber is exhausted through a 
clean air exhaust duct. 

Prior Art 

Fig.1 indicates a conventional cyclon type dust col- 
lector disclosed in the laid-open patent publication of 
62-19269. Reference numeral 1 indicates a cyclon type 
dust collector. The dust collector comprises a cylinder 
2a of upper part and a reversed circular cone 2b of 
lower part. Reference numeral 2 indicates an air sepa- 
rating chamber. A dust exhaust aperture 2c is disposed 
at lowest end of the reversed circular cone 2b. A clean 
air exhaust duct 3 whose lowest end closed is provided 
coaxially passing through the air separating chamber 2 
from the upper end of said air separating chamber 2. A 
notch of louver 3a is provided at lower part of the clean 
air exhaust duct 3. 

Fig.2 indicates other conventional cyclon type dust 
collector disclosed in the laid-open patent publication of 
62-19268. Reference numeral 4 indicates a cyclon type 
dust collector. The dust collector comprises a cylinder 
5a of upper part and a reversed circular cone 5b of 
lower part. Reference numeral 5 indicates an air sepa- 
rating chamber. A dust exhaust aperture 5c is disposed 
at lowest end of the reversed circular cone 5b. A clean 
air exhaust duct 6 whose lowest end closed is provided 
coaxially passing through the air separating chamber 5 
from the upper end of said air separating chamber 5. A 
net like filter 7 is provided at lower part of said clean air 
exhaust duct 6. 

Reference numeral 8 indicates an air intake duct 
provided in tangential direction at the cylinder 2a of the 
air separating chamber 2 in Fig.1 or the cylinder 5a of 
the air separating chamber 5 in Fig.2, respectively. 

Fig. 3 and Fig.4 indicate another conventional 
cyclon type dust collector disclosed in the patent publi- 
cation of 6-91974. Fig.3 shows a vertical cross section 
of the cyclon type dust collector. Fig 4 indicates a hori- 
zontal cross section taken along the A-A tine of Fig.3. 

In Fig.3, reference numeral 11 indicates a cylindri- 
cal part connecting to an upper end of a reversed circu- 
lar cone 12. A coarse particles expelling aperture 13 is 
disposed at lowest end of the reversed circular cone 12. 
A circular truncated cone 1 5 having a disc face 1 6 is dis- 
posed at lower axial center CL of the cylindrical part 1 1 



in an air classifying chamber 14. 

A divided airflow exhaust structure 18 and a spiral 
airflow intake structure 19 are disposed coaxially at an 
upper part 1 7 of the cylindrical part 1 1 . The divided air- 
flow exhaust structure 18 comprises an outer cylinder 
20 of diameter d and an inner cylinder 21 of diameter 
0.7d, the latter is inserted into the former concentrically. 
Distance between the lowest end of the outer cylinder 
20 and the disc face 1 6 of the circular truncated cone 1 5 
is expressed with reference letter L While, distance 
between the lowest end of the inner cylinder 21 and the 
disc face of the circular truncated cone 15 is expressed 
with reference letter 1/2 L. The outer cylinder 20 and the 
inner cylinder 21 are connected to a suction apparatus 
(not shown in the figure) through an exhaust aperture 
22. 

Further in Fig.4, the spiral airflow intake structure 
19 is formed such that a dust included raw air intake 
duct 25 is protruded in tangential direction from one 
side of a cylindrical air dividing chamber 24 formed out- 
wardly and concentrically to an air dividing cylinder 23. 
The cylindrical air dividing chamber 24 is provided with 
a plural number of air dividing blades 26, 26 pro- 
truded spirally and slantingly in inside diameter direction 
from an air dividing cylinder 23. A dust included raw air 
intake duct is connected to said air dividing chamber 24. 
Raw air is supplied in a predetermined velocity of 12 - 
20m/s. 

The above mentioned cyclon type dust collector 
intakes dust included raw air from the raw air intake duct 
25. Coarse dust particles are expelled from a coarse 
particles expelling aperture 13 and fine dust particles 
are exhausted from a fine particles exhausting aperture 
22. 

According to the aforementioned cyclon type dust 
collector, the raw air introduced to the cylindrical air 
dividing chamber 24 through the intake duct 25 forms a 
spiral airflow as indicated by arrow a and are ejected to 
the air classifying chamber 1 4 by means of the air divid- 
ing blades 26, 26 of the spiral airflow intake structure 

19. The airflow gradually drops (toward dropping direc- 
tion F1). While, as passages of exhaust air comprise the 
inner cylinder 21 and outer cylinder 22 and therefore air 
exhaust aperture is divided to two compartments, a 
centripetal force is generated toward center CL due to 
an even parallel air-flows from the inner cylinder 21 and 
the outer cylinder 22 toward center CL. Due to combina- 
tion of the centrifugal force and the centripetal force the 
dust particles included in raw air drop toward composite 
direction expressed with reference letter F in Fig.3. 

The cyclon type dust collector shown in Fig.1 is pro- 
vided with notch of louver 3a. The particles larger than 
the notch of louver 3a is prevented from passing 
through said notch of louver. While, fine particles pass 
through said notch of louver are exhausted through the 
air exhaust duct 3. 

The cyclon type dust collector shown in Fig.2 has a 
defect that the filter is clogged and it must be replaced 
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often with new one. 

The cyclon type dust collector as shown in Fig.3 
and Fig.4 has a plural number of air dividing blades 26, 

26 protruded under said cylindrical air dividing 

chamber 24 spirally and slantingly toward inside diame- s 
ter direction from the inner surface of the air dividing cyl- 
inder 23. The air dividing blades 26, 26 have a 

function to generate spiral airflow but it has no function 
to accelerate the spiral airflow. 

The present invention has been made with the fore- 
going background in mind and its object resides in pro- 
viding a dust collector which can eliminate fine dust. 
The dust collector has no net like filter. The dust collec- 
tor has a function to accelerate the raw air coming into 
air separating chamber through cylindrical air dividing 
chamber. The accelerated air generates centrifugal 
force, thus dust included raw air is gathered to the inner 
surface of the air dividing chamber and clean air 
remained in the center of the air dividing chamber is 
exhausted through the clean air exhaust duct. 

SUMMARY OF THE INVENTION 

It is an object of the present invention as shown in 
Fig.5 to offer a cyclon type dust collector comprising a 
dust included raw air intake duct 30a disposed in tan- 
gential direction to cylinder. The dust collector com- 
prises a cylinder 30b of upper part and a reversed 
circular cone 30c of lower part. A dust exhaust aperture 
30d is provided at lowest end of the reversed circular 
cone 30c. The cylinder 30b and the reversed circular 
cone 30c forms an air separating chamber 30. An inner 
clean air exhaust duct 31 is provided with small holes or 
mesh 31c on the whole surface 31b. The inner clean air 
exhaust duct 31 is located coaxially with the air separat- 
ing chamber 30 and an upper clean air exhaust aper- 
ture 31a is disposed at the top of said exhaust duct 31 . 
The lowest end of the same is closed. The inner clean 
air exhaust duct 31 is inserted into an outer clean air 
exhaust duct 32 with a predetermined distance. The 
outer clean air exhaust duct 32 is provided with small 
holes or mesh 32b on the whole surface 32b. The low- 
est end of the outer clean air exhaust duct is closed. A 
number of small balls or the like 33 are filled between 
the inner clean air exhaust duct 31 and the outer clean 
air exhaust duct 32. 

It is of course possible to vibrate said outer clean air 
exhaust duct 32 or said inner clean air exhaust duct 31 , 
respectively, it is of course possible to vibrate both outer 
and inner clean air exhaust ducts 32, 31 together or the 
whole apparatus including all the aforementioned ducts. 

Next, in order to achieve the aforementioned object, 
as shown in Fig. 6 and Fig.7, the dust collector com- 
prises an upper cylinder 40a and a lower reversed circu- 
lar cone 40b. The upper cylinder 40a and the reversed 
circular cone 40b forms an air separating chamber 40. 
Further, the dust collector comprises the air separating 
chamber 40, a clean air exhaust duct 41 located con- 



centrically with the air separating chamber 40, a cylin- 
drical air dividing chamber 42 having an upper part 42a 
connecting to an aperture 40e located on an apper part 
40d concentrically with the air dividing chamber 40, raw 
air intake duct 43 connecting to the cylindrical air divid- 
ing chamber 42 in tangential direction, a plate 44a dis- 
posed around said clean air exhaust duct 41 and 
separated from the upper part 40d with a predetermined 
distance and a spiral airflow adjustment and accelera- 
tion mechanism 44 having a plural number of spiral air- 
flow adjustment and acceleration grooves 44b on the 
plate 44a. 

It goes without saying that dust included raw air 
intake duct 43 disposed at said cylindrical air dividing 
chamber 42 to intake the air in tangential direction can 
be disposed with a plural number of said air intake ducts 
43. 

The present invention, due to being provided with 
the spiral airflow adjustment and acceleration mecha- 
nism 44, raw air introduced from the air intake duct 43 to 
the cylindrical air dividing chamber 42 and further to the 
air separating chamber 40 is splashed to the inner sur- 
face of said air separating chamber 40 by means of the 
spiral airflow adjustment and acceleration mechanism 
44 located on the aforementioned plate 44a. The air 
remained around the center of the air separating cham- 
ber 40 is exhausted through the clean air exhaust duct 
41. 

As shown in Fig.8 and Fig.9, the dust collector of 
the present invention comprises a cylinder of upper part 
40a and a reversed circular cone 40b of lower part. The 
dust collector further includes a dust exhaust aperture 
40c disposed at the lowest end of the reversed circular 
cone 40b of the air separating chamber 40. a clean air 
exhaust duct 41 disposed concentrically with the upper 
part of the air separating chamber 40, a cylindrical air 
dividing chamber 42 having an upper wall 42a connect- 
ing to an aperture 40e disposed concentrically with the 
upper part 40a of the air separating chamber 40, a dust 
included raw air intake duct 43 connected to the cylindri- 
cal air dividing chamber 42, and a spiral airflow adjust- 
ment and acceleration mechanism 44 having spiral 
airflow adjustment and acceleration grooves 44b dis- 
posed on a plate 44a which surrounds the clean air 
exhaust duct 41. 

It goes without saying that a plural number of dust 
included raw air intake ducts 43 to intake the raw air to 
the cylindrical air dividing chamber 42 in tangential 
direction are applied. 

Further, as shown in Fig.10, a modified cyclon type 
dust collector combining the dust collector as shown in 
Fig.5 and the dust collector shown in Fig.6-9 was 
invented. Such dust collector is explained in the follow- 
ing preferred embodiments. The summary is as follows. 

In Fig.10, this dust collector comprises a clean air 
exhaust duct 51 disposed concentrically with an air sep- 
arating chamber 50, an upper part 51c having an 
exhaust aperture 51b protruded over the air separating 
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chamber 50, an inner clean air exhaust duct 51, whole 
surface of the air exhaust duct 51 being provided with 
many small holes or mesh 51 e, an outer clean air 
exhaust duct 52 disposed surrounding the inner air 
exhaust duct 51 with a predetermined distance, the low- 5 
est end of the inner air exhaust duct 51 being closed 
and whole surface of the same being provided with 
many small holes or mesh 52b, small balls or the like 
filled between the inner and outer air exhaust ducts 51 
and 52, a cylindrical air dividing chamber 54 disposed w 
surrounding the upper part 51 c of said inner air exhaust 
duct 51 connecting to the aperture 50e disposed coaxi- 
ally with the air separating chamber 50, a dust included 
raw air intake aperture 55 provided to intake the raw air 
to the cylindrical air dividing chamber 54 from tangential 15 
direction, and a spiral airflow adjustment and accelera- 
tion mechanism 56 having a plural number of spiral air- 
flow adjustment and acceleration grooves 56c and 
disposed on the plate 56a provided surrounding the 
inner clean air exhaust duct 51 and located underneath 20 
the upper wall 50d of the air separating chamber 50 with 
a predetermined distance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

Fig.1 is a vertical cross-section of a conventional 
cyclon type dust colllector. 

Fig.2 is a vertical cross-section of other conven- 
tional cyclon type dust collector. 

Fig.3 is a vertical cross-section of another conven- 30 
tional cyclon type dust collector. 

Fig.4 ia a horizontal cross-section taken along A - A 
line in Fig.3. 

Fig.5 is first embodiment of cyclon type dust collec- 
tor according to the present invention. 35 

Fig.6 is second embodiment of cyclon type dust col- 
lector according to the present invention. 

Fig. 7 is a horizontal cross-section taken along B - B 
line in Fig.6. 

Fig.8 is an enlarged perspective view of Fig.6. 40 

Fig. 9 is an enlarged perspective view of spiral air- 
flow adjustment and acceleration mechanism of Fig.8. 

Fig. 10 is third embodiment of cyclon type dust col- 
lector according to the present invention. 

Fig. 1 1 is fourth embodiment of cyclon type dust col- 45 
lector according to the present invention. 

Fig. 12 is fifth embodiment of cyclon type dust col- 
lector according to the present invention. 

Fig. 13 is sixth embodiment of cyclon type dust col- 
lector according to the present invention. so 

Fig. 14 is seventh embodiment of cyclon type dust 
collector according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 55. 

Now the present invention is explained with refer- 
ence to the accompanying drawings. 



In Fig.5 (a) is a cross-section showing the first 
embodiment of the cyclon type dust collector according 
to the present invention and (b) is an enlarged view of a 
part of (a) indicated with reference letter X. Reference 
numeral 30 indicates an air separating chamber. The air 
separating chamber has a dust included raw air intake 
aperture 30a in tangential direction to a cylinder. The 
upper part is a cylinder 30b and the lower part is a 
reversed circular cone 30c and a dust exhaust aperture 
30d is disposed at the lowest end of the reversed circu- 
lar cone 30c. 

Reference numeral 31 indicates an inner clean air 
exhaust duct. The inner clean air exhaust duct 31 is dis- 
posed coaxially passing through the air separating 
chamber 30. The clean air exhaust aperture 31a is pro- 
vided at upper end of the air exhaust duct 31 and said 
exhaust aperture 31a is connected to an air suction 
apparatus (not shown in the figure). The lowest end of 
said inner clean air exhaust duct 31 is closed. There are 
provided many small holes or mesh 31 on the whole 
surface 31 b of the air exhaust duct 31 . 

Reference numeral 33 indicates small balls or the 
like of e.g. 3mm in diameter filled between said inner 
exhaust duct 31 and said outer exhaust duct 32. These 
small balls or the like are made of glass, plastics, 
ceramics, electric stone, zeolite, active aluminum, silica 
gel, metals (light metals), etc. 

The second embodiment of the present invention is 
explained. Fig.6 indicates a vertical cross-section of 
cyclon type dust collector according to the present 
invention. Fig.7 indicates a horizontal cross-section 
taken along B - B line in Fig.6. Fig.8 is a vertical per- 
spective cross sectional view. Fig.9 is a perspective 
view of the spiral airflow adjustment and acceleration 
mechanism. In these figures, reference numeral 40 indi- 
cates an air separating chamber. The air separating 
chamber comprises a cylinder 40a of upper part and a 
reversed circular cone 40b of lower part. A dust exhaust 
aperture 40c is disposed at the lowest end of the 
reversed circular cone 40b. 

The second embodiment is explained with refer- 
ence to Fig.8 and Rg.9. Reference numeral 41 indicates 
a clean air exhaust duct which commnucates to a suc- 
tion apparatus (not shown in the figure). Reference 
numeral 42 indicates a cylindrical air dividing chamber 
having an upper wall 42a connected to an aperture 40e 
disposed concentrically at the upper wall 42a of the air 
separating chamber 40. Reference numeral 43 indi- 
cates dust included raw air intake duct supplying dust 
included raw air to the cylindrical air dividing chamber 
42 in tangential direction. Reference numeral 44 indi- 
cates a spiral airflow adjustment and acceleration 
mechanism which is the main subject of the present 
invention. The spiral airflow adjustment and accelera- 
tion mechanism 44 comprises six airflow adjustment 
plates 44b ' which accelerate the airflow disposed on 
the plate 44b* provided surrounding the clean air 
exhaust duct 41. Reference numeral 45 indicates a 
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detachably attached dust accumulation vessel. 

When total area of cross-section of six spiral airflow 
adjustment and acceleration grooves 44b crossing to 
airflow direction at right angles is set at 1/2 of total area 
of cross section of said dust included raw air intake duct 5 
43 crossing to airflow direction at right angles, a velocity 
of airflow passing through the spiral airflow adjustment 
and acceleration grooves 44b grows twice as faster as 
the velocity of the airflow passing through the raw air 
intake duct 43. The centrifugal force to accelerate the 
flow of dust in airflow is strengthened and the dust is 
gathered to the inner surface of the air separating 
chamber 40 and clean air remained near the center of 
the air separating chamber 40 is exhausted through the 
clean air exhaust duct 41 . 

If total area of the cross-section of the six spiral air- 
flow adjustment and acceleration grooves 44b crossing 
to airflow direction at right angles is set at 1/4 of total 
area of cross section of said dust included raw air intake 
duct 43 crossing to airflow direction at right angles, a 
velocity of airflow passing through the spiral airflow 
adjustment and acceleration grooves 44b grows four 
times as faster as the velocity of the airflow passing 
through the raw air intake duct 43. 

When cyclon type dust collector is a large one, two 
dust included raw air intake ducts 43 can be connected 
to said cylindrical air dividing chamber 42 in tangential 
direction at two apertures. Dust included raw air intro- 
duced from the two intake apertures is treated by one 
cyclon type dust collector. A plural number of raw air 
intake ducts more than two are of course available. 

Next, the third embodiment conmbined aforemen- 
tioned first and second cyclon type dust collectors is 
expalined with reference to the follwoing figures. 

In Fig. 10, (a) is a vertical cross-section of the 
cyclon type dust collector which shows the third embod- 
iment of the present incvention. (b) is an enlarged draw- 
ing of the part indicated in Fig. 10 (a) with reference 
letter Y. Fig.7 indicates a spiral airflow adjustment accel- 
eration mechanism taken along the B - B line in Fig. 10 
(a). (This mechanism is quite the same as the mecha- 
nism appeared in the second embodiment. Fig.7 shows 
the cross section taken along the B - B line of Fig.6 and 
councurrently the cross section taken along the A - A 
line of Fig. 10.) Fig.9 is a perspective view of said spiral 
airflow adjustment and acceleration mechanism. Said 
mechanism was detailedly explaind in the foregoing 
paragraphs, the repeated explanation is omitted. 

Now Fig.10 is explained hereinafter. Reference 
numeral 50 indicates an air separating chamber. The air 
separating chamber comprises a cylinder 50a of upper 
part and a reversed circular cone 50b of lower part. A 
dust exhaust aperture 50c is disposed at the bottom of 
the reversed circular cone 50b. Reference numeral 51 
indicates an inner clean air exhaust duct. A lower part of 
the inner clean air exhaust duct 51a is closed. Refer- 
ence numeral 51c indicates an upper part of the inner 
clean air exhaust duct 51. The upper part 51c having a 
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clean air exhaust aperture 51b is protruded over the 
appratus and connected to a suction apparatus (vac- 
uum system but not shown in the figure). There are pro- 
vided many small holes or mesh 51 e over the whole 
surface 51 d located in the air separating chamber 50. 

Reference numeral 52 indicates an outer clean air 
exhaust duct which is disposed surrounding the inner 
dean air exhaust duct 51 in the air separating chamber 
50 with a predetermined distance. The lowest end of the 
outer clean air exhaust duct 51 is closed. There are pro- 
vided many small holes or mesh 52b on the whole sur- 
face 52a of the air exhaust duct 51 . Reference numeral 
53 indicates small balls of diameter 3mm or the like 
filled between said outer clean air exhaust duct 51 and 
said inner clean air exhaust duct 52. These small bails 
or the like are made of glass, plastics, ceramics, electric 
stone, zeolite, active aluminium, silica gel, metals (light 
metals), etc. 

Reference numeral 54 indicates a cylindrical air 
dividing chamber disposed surrounding the upper part 
51c of said inner clean air exhaust duct 51. A dust 
included raw air intake aperture 55 is disposed to intake 
raw air at the cylindrical air dividing chamber 54 in tan- 
gential dirction. 

Reference numeral 56 indicates a spiral airflow 
adjustment and acceleration mechanism. As detailedly 
shown in Fig.6 and Fig.9, the spiral airflow adjustment 
and acceleration mechanism 56 comprises six airflow 
adjustment and acceleration grooves 56c (indicated by 
reference numeral 44b in Fig.9 and hereinafter refer- 
ence numeral in parenthesis indicates the same part in 
Fig.6 or Fig.9) formed on the plate 56a (44a).The plate 
56a is disposed surrounding the inner clean air exhaust 
duct 51 (41) and underneath the upper wall 50d (40d) 
and the aperture 50e (40e) with a predetermined dis- 
tance (the distance is shown with reference letter D in 
Fig.6). Reference numeral 59 indicates a dust accumu- 
lation vessel detachably connected to a dust discharge 
outlet 50c of the air separaing chamber 50. 

The third embodiment is composed as aforemen- 
tioned. If raw air is introduced in the cylindrical air divid- 
ing chamber 54 in the velocity of 1 2 - 20 m/s from the air 
intake duct 55, the raw air is adjusted to spiral airflow 
and concurrently accelerated by means of six spiral air- 
flow adjustment and acceleration grooves 56c. 

If total area of croos section of the six spiral airflow 
adjustment and acceleration grooves crossing the air- 
flow coming through the spiral air adjustment and accel- 
eration mechanism at right angles is composed of 1/2 of 
the cross sectional area of said dust included raw air 
intake aperture 55, the airflow velocity flowing through 
said spiral airflow adjustment and acceleration grooves 
56c is raised up twice as faster as the velocity of the air- 
flow passing through said raw air intake aperture 55. 
Thus efficiency of dust exhausting function is raised up. 

Further, the clean air remained in the central part of 
the air separating chamber 50 passes through the small 
holes or mesh 52b disposed on the whole surface 52a 
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of the outer clean air exhaust duct 52 and further 
passes through the small balls or the like 53 filled 
between the inner and outer exhaust ducts. Fine dust 
remains between the outer clean air exhaust duct 52 
and the inner clean air exhaust duct 51 . While, clean air 5 
passes through the small holes or mesh 51c provided 
on the the whole surface 51 d of the inner clean air 
exhaust duct 51. Clean air is exhausted outward from 
an upper clean air exhaust aperture 51b. 

Fig. 11 is a vertical cross-section of the fourth 10 
embodiment of the cyclon type dust collector according 
to the present invention. The fourth embodiment differs 
from the third embodiment in the follwoing points. 

The upper part 51c of the inner clean air exhaust 
aperture 51b disposed coaxially with the air separating is 
chamber 50 is protruded over the air separating cham- 
ber 50. Many small holes or mesh are disposed on the 
whole surface of the lower part 51 a of the air separating 
chamber 50. (Refer to (b) of Fig.10.) 

The outer clean air exhaust duct 51 disposed sur- 20 
rounding the inner clean air exhaust duct 51 in the air 
separating chamber 50 with a predetermined distance 
is provided with many small holes or mesh on the whole 
surface (refer to (b) of Fig.10). Small balls or the like 53 
are filled orderly or inorderly between the inner clean air 25 
exhaust duct 51 and the outer clean air exhaust duct 52 
through a filling aperture 57 disposed on the upper part 
of said inner and outer exhaust ducts. The lower end of 
the inner and the outer exhaust ducts are closed with a 
lid plate 58. When small balls or the like are replaced 30 
with new ones the lid plate 58 is removed so that the 
small balls or the like 53 are easily expelled. 

Fig. 12 is a vertical cross-section of the fifth embod- 
iment of the cyclon type dust collector according to the 
present invention. The fifth embodiment differs from the 35 
fourth embodiment. Both the inner clean air exhaust 
duct 51 and the outer clean air exhaust duct 52 gradu- 
ally decrease their diameters toward the lowest ends. 

Fig. 13 is a vertical cross-section of the sixth 
embodiment of the cyclon type dust collector according 40 
to the present invention. The sixth embodiment differs 
from the fourth embodiment. The sixth embodiment has 
a clean air exhaust aperture 51 f connecting to a suction 
(vacuum) apparatus (not shown in the figure) through 
the lowest end. The clean air exhaust duct is disposed 45 
coaxially with the air separating chamber 50. The 
closed upper part 51c protrudes outward over the air 
separating chamber 50. The outer clean air exhaust 
pipe 52 (refer to (b) of Fig.10) provided with many small 
holes or mesh on the whole surface thereof is disposed so 
surrounding the inner clean air exfaust duct 51 provided 
with many small holes or mesh on the whole surface 
thereof with a predetermined distance. There are many 
small balls or the like 53 between the inner clean air 
exhaust duct 51 and the outer clean air exhaust duct 52. ss 

Fig. 14 is a vertical cross-section of the seventh 
embodiment of the cyclon type dust collector according 
to the present invention. The seventh embodiment dif- 
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fers from the sixth embodiment. Diameters of the inner 
clean air exhaust duct 51 and the outer clean air 
exhaust duct 52 become smaller toward the upper 
parts. 

EFFECTS OF THE INVENTION 

TTie present invention comprises the inner and 
outer clean air exhaust ducts provided with small holes 
or mesh on the whole surfaces thereof, respectively. 
Small balls or the like are filled between the inner and 
outer ducts. The dust included raw air passes through 
between the small balls or the like. The dust included in 
the raw air is catched by said small balls or the like. The 
dust accumulates between the outer and the inner air 
exhaust ducts. The accumulated dust naturally grows 
larger and said dust falls down with its weight or through 
vibration of the ducts. Clean air flows into the inner 
clean air exhaust duct through the small holes or mesh 
and the dust is exhausted through the clean air exhaust 
aperture of the inner clean air exhaust duct. 

Small holes provided over the whole surfaces of the 
inner and outer clean air exhaust ducts assist the air in 
passing through the ducts smoothly. Unlike the prior art 
there is no problem of clogging the filter. 

As aforementioned, the dust collector of the present 
invention is provided with the spiral airflow adjustment 
and acceleration mechanism. The air introduced into 
the air dividing chamber from the air intake aperture fur- 
ther goes to the air separating chamber through the spi- 
ral airflow adjustment and acceleration mechanism. The 
centrifugal force generated by means of the spiral air- 
flow adjustment and acceleration mechanism assists 
the air in gathering on the inner surface of the air sepa- 
rating chamber. While, clean air remained in the central 
part of the air separating chamber is exhausted. 

Further, air passes through the small holes or mesh 
over the whole surfaces of the inner and outer clean air 
exhaust ducts. Air is exhausted by combination of spiral 
airflow adjustment and acceleration mechanism and 
small balls or the lite filled between the inner and outer 
clean air exhaust ducts. Efficiency of dust exhaustion is 
greatly improved. Dust of Micron size or submicron size 
is exhausted. 

According to its broadest aspect, the invention 
relates to a cyclon type dust collector comprising: an air 
separating chamber (30), an intake aperture (30a), and 
a dust exhaust aperture (30d). 

Claims 

1. A cyclon type dust collector characterized in com- 
prising: 

an air separating chamber (30) including a cyl- 
inder (30b) of upper part and a reversed circu- 
lar cone (30c) of lower part, 
a raw air intake aperture (30a) disposed in tan- 
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gential direction to the cylinder (30b), 
a dust exhaust aperture (30d) disposed at the 
bottom of the reversed circular cone (30c) of 
the air separating chamber (30), 
an inner clean air exhaust duct (31) provided s 
with many small holes or mesh (31c) on a 
whole surface (31b) of the inner clean air 
exhaust duct (31) having an upper clean air 
exhaust aperture (31a) and a closed bottom 
end, said inner clean air exhaust duct (31) 10 
being provided coaxially passing through the 
air separating chamber (30), 
an outer clean air exhaust duct (32) provided 
with many small holes or mesh (32b) on a 
whole surface (32a) of the outer clean air is 
exhaust duct (32) having a closed bottom end, 
said outer clean air exhaust duct (32) being dis- 
posed surrounding said inner clean air exhaust 
duct (31) with predetermined distance, and 
many small balls (33) or the like filled between 20 
the inner clean air exhaust duct (31) and the 
outer clean air exhaust duct (32). 

2. A cyclon type dust collector as defined in claim 1 
characterized in comprising: 25 

vibrating the inner clean air exhust duct (31), 
vibrating the outer clean air exhaust duct (32), 
respectively, or vibrating the both ducts 
together, or vibrating a whole apparatus includ- 30 
ing the both exhaust ducts. 

3. A cyclon type dust collector characterized in com- 
prising: 

35 

an air separating chamber (40) including a cyl- 
inder (40a) of upper part and a reversed circu- 
lar cone (40b) of lower part, 
a dust exhaust aperture (40c) disposed at the 
bottom of the reversed circular cone (40) of the 40 
air separating chamber (40), 
a clean air exhaust duct (41) disposed concen- 
trically with the axial center of the air separating 
chamber (40), 

a cylindrical air dividing chamber (42) connect- 45 
ing to an apesture (40e) disposed on an upper 
wall (40d) of the air separating chamber (40), 
a dust included raw air intake duct (43) con- 
necting to the cylindrical air dividing chamber 
(42) in tangential direction, so 
a plate (44b ' ) disposed surrounding said clean 
air exhaust duct (41) and located at inner posi- 
ton from an aperture (40e) disposed on the 
upper wall (40d) of the air separating chamber 
(40) with a predetermined distance, and ss 
a spiral airflow adjustment and acceleration 
mechanism (44) having a plural number of spi- 
ral airflow adjustment and acceleration grooves 



(44b) to adjust and accelerate the spiral airflow 
coming into the air separating chamber (40). 

4. A cyclon type dust collector as defined in claim 3 is 
characterized wherein a plural number of raw air 
intake ducts (43) connected to the cylindrical air 
dividing chamber (42) in tangential direction are 
disposed. 

5. A cyclon type dust collector characterized in com- 
prising: 

an air separating chamber (50) including a cyl- 
inder (50a) of upper part and a reversed circu- 
lar cone (50b) of lower part having a dust 
exhaust aperture (50c) at the bottom of the 
reversed circular cone (50b), 
an inner clean air exhaust duct (51) disposed 
coaxially with the air separating chamber (50), 
the bottom of the inner clean air exhhaust duct 
(51) being closed, a clean air exhaust aperture 
(51b) of said inner clean air exhaust duct (51) 
being protruded over the air separating cham- 
ber (50) and a whole surface of said inner clean 
air exhaust duct (51) being provided with many 
small holes or mesh (51) in the air separating 
chamber (50), 

an outer clean air exhaust duct (52) disposed 
surrounding the inner clean air exhaust duct 

(51) with a predetermined distance in the air 
separating chamber (50), the bottom of the 
outer clean air exhaust duct (52) being closed 
and a whole surface (52a) of said outer clean 
air exhaust duct (52) being provided with many 
small holes or mesh (52) in the air separating 
chamber (50), 

small balls (53) or the like filled between said 
inner and outer clean air exhaust ducts (51) 

(52) . 

a cylindrical air dividing chamber (54) disposed 
surrounding the upper part of said inner clean 
air exhaust duct (51) connecting to the aper- 
ture (50e) disposed above the upper wall (50d) 
of the air separating chamber (50) coaxially 
with the air separating chamber (50), 
a dust included raw air intake aperture (55) to 
introduce the raw air into the cylindrical air 
dividing chamber (54) in tangential direction, 
a plate (56a) disposed surrounding said clean 
air exhaust duct (51) and located at inner posi- 
tion from an aperture (50e) disposed on the 
upper wall (50d) of the air separating chamber 
(50b) with a predetermined distance, and 
a spiral airflow adjustment and acceleration 
mechanism (56) having a plural number of spi- 
ral airflow adjustment and acceleration grooves 
(56c) to adjust and accelerate the spiral airflow 
coming into the air separating chamber (50). 
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6. A cyclon type dust collector characterized in 
prising: 

an air separating chamber (50) including a cyl- 
inder (50a) of upper part and a reversed circu- s 
lar cone (50b) of lower part having a dust 
exhaust aperture (50c) at the bottom of the 
reversed circular cone (50), 
an inner clean air exhaust duct (51) disposed 
coaxially with the air separating chamber (50), 10 
a clean air exhaust aperture (51b) of said inner 
clean air exhaust duct (51) being protruded 
over the air separating chamber (50) and a 
whole surface of said inner clean air exhaust 
duct (51) being provided with many small holes is 
or mesh (51 e) in the air separating chamber 

(50) , 

an outer clean air exhaust duct (52) disposed 
surrounding the inner clean air exhaust duct 

(51) with a predetermined distance in the air 20 
separating chamber (50), the bottom of the 
outer clean air exhaust duct (52) being closed 
and a whole surface of said outer clean air 
exhaust duct (52) being provided with many 
small holes or mesh (52b) in the air separating 25 
chamber (50), 

small balls (53) or the like filled between said 
inner and outer clean air exhaust ducts (51) 

(52) . 

a filling aperture to fill the small balls (53) or the 30 
like between the inner clean air exhaust duct 
(51) and the outer clean air exhaust duct (52) 
and a lid plate (58) to close the bottom between 
said inner clean air exhaust duct (51) and said 
outer clean air exhaust duct (52) to prevent the 35 
small balls (53) or the like from being dis- 
charged, 

a cylindrical air dividing chamber (54) disposed 
surrounding the upper part of said inner clean 
air exhaust duct (51) connecting to the aper- 40 
ture (50e) disposed above the upper wall (50d) 
of the air separating chamber (50) coaxially 
with the air separating chamber (50), 
a dust included raw air intake aperture (55) to 
introduce the raw air into the cylindrical air 45 
dividing chamber (54) in tangential direction, 
a plate (56a) disposed surrounding said clean 
air exhaust duct (51) and located at inner posi- 
tion from an aperture (50e) disposed on the 
upper wall (50d) of the air separating chamber so 
(50) with a predetermined distance, and 
a spiral airflow adjustment and acceleration 
mechanism (56) having a plural number of spi- 
ral airflow adjustment and acceleration grooves 
(56c) to adjust and accelerate the spiral airflow ss 
coming into the air separating chamber (50). 

7. A cyclon type dust collector characterized in com- 



an air separating chamber (50) including a cyl- 
inder (50a) of upper part and a reversed circu- 
lar cone (50b) of lower part having a dust 
exhaust aperture (50e) at the bottom of the 
reversed circular cone (50b), 
an inner clean air exhaust duct (51) disposed 
coaxially with the air separating chamber (50), 
the upper part of the inner clean air exhaust 
duct (51) being disposed a clean air exhaust 
aperture (51b), the bottom end of said inner 
clean air exhaust duct (51) being closed, and 
upper part of said duct being protruded over 
the air separating chamber (50) and a whole 
surface of said inner clean air exhaust duct (51) 
being provided with many small holes or mesh 
(52b) in the air separating chamber (50), 
an outer clean air exhaust duct (52) disposed 
surrounding the inner clean air exhaust duct 

(51) with a predetermined distance in the air 
separating chamber (50) and said outer clean 
air exhaust duct (52) being provided with many 
small holes or mesh (52b) on the whole sur- 
face, 

small balls (53) or the like filled between said 
inner and outer clean air exhaust ducts (51) 

(52) , 

a filling aperture (57) to fill the small balls (53) 
or the like between the inner clean air exhaust 
duct (51) and the outer clean air exhaust duct 
(52) and a lid plate (58) to close the bottom 
between said inner clean air exhaust duct (51) 
and said outer clean air exhaust duct (52) to 
prevent the small balls (53) or the like from 
being discharged, 

a cylindrical air dividing chamber (54) disposed 
surrounding the upper part of said inner clean 
air exhaust duct (51) connecting to the aper- 
ture (50e) disposed above the upper wall (50d) 
of the air separating chamber (50) coaxially 
with the air separating chamber (50), 
a dust included raw air intake aperture (55) to 
introduce the raw air into the cylindrical air 
dividing chamber (54) in tangential direction, 
a plate (56a) disposed surrounding said clean 
air exhaust duct (51) and located at inner posi- 
tion from an aperture (50e) disposed on the 
upper wall (50d) of the air separating chamber 
(50) with a predetermined distance, and 
a spiral airflow adjustment and acceleration 
mechanism (56) having a plural number of spi- 
ral airflow adjustment and acceleration grooves 
(56c) to adjust and accelerate the spiral airflow 
coming into the air separating chamber (50). 

8. A cyclon type dust collector as defined in claim 1 , or 
5, 6 , 7 is characterized wherein a plural number of 
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dust included raw air intake apertures (30a) (55) in 
tangential direction to the cylindrical air dividing 
chamber (54) are disposed. 

9. A cyclon type dust collector as defined in claim 1 , or s 
5, 6 , 7 is characterized wherein the small balls (33) 
(53) or the like are made of glass, plastics, ceram- 
ics, electric stone, zeolite, active aluminum, silica 
gel, metals and light metals. 

10 

10. A cyclon type dust collector comprising: 

an air separating chamber (30), 

an intake aperture (30a), and 

a dust exhaust aperture (30d). ?s 
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